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(54) LIGHT-RECEIVING AMPLIFIER CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve temperature characteristics, without 
deteriorating response characteristics in a light reception amplifier circuit 31 
used for controlling the laser power of an optical recording/reproducing 
apparatus. 

SOLUTION: Feedback resistors Rf 1 p and Rf2p of an I-V conversion amplifier 32 
for allowing current, that is photoelectrical^ converted by a photodiode D to be 
subj cted to voltage conversion, and a differential amplifier 33 for amplifying the 
output voltage amplitude are formed by a polysilicon resistor, a positive 
temperature coefficient that the photodiode has is compensated for by a 
negativ temperature coefficient of the polysilicon resistor, by adjusting the 
epitaxial thickness and the sheet resistance value of the polysilicon resistor. 
Therefore, the positive temperature coefficient of the photodiode D is 
compensated for by the negative temperature coefficient of the feedback 
resistors FRflp and Rf2p, and sensitivity adjustment is made with an amplifier 
input resistor Rext as an external mount, thus preventing change in a time 
constant CR with feedback capacity in parallel with the feedback resistors Rflp 
and Rf2p, and hence preventing deterioration in response characteristics. 
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A. Relevance of the Above-identified Document 

This document has relevance to claim 1 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

[PROBLEMS TO BE SOLVED] 
[0011] 

An object of the present invention is to provide a 
light-receiving amplifier circuit capable of improving 
temperature characteristic without deteriorating response 
characteristic. 
[0012] 

[MEANS TO SOLVE THE PROBLEMS] 

A light-receiving amplifier circuit according to the 
present invention for amplifying and outputting a signal 
photoelectrically converted by a photodiode, comprises: a 
feedback resistor for determining amplification gain, 
which is formed from a polysilicon resistor, wherein a 
thickness of an epitaxial layer of the photodiode and a 
sheet resistance value of the polysilicon resistor are 
specified so as to compensate a positive temperature 



Page 2 Tokukai 2003-198268 

coefficient of the photodiode by a negative temperature 
coefficient of the polysilicon resistance. 
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1 

[#ffft#coi&ffl] 
lf^£ii*gLTffi^1-5g*TyT'0i&lC:fc^-t, 

buE7 JtVyjlr- K(D3i ejfcoj? $ t , biJIE'T" y > y 
ayffiftco-^- hSfcttticopglcioT, mFteT*h 

*v KcoiE<73i&a#.ifc£iiufE7K y y = >&m.(ofi 

[f«#if 2] Sfetti^oi -vtl7y^J:« 
ttJ2) ©ii7 ^7°tf> 2 IS COT NMSW-ffM £*t 
Xf$.<0, fiuKI -V^TV7°JoJ;t>*M»)T>7°COHUfE 
Witffitaii tic, tWf£M»)T^T'coA;ol£ftri 5 f?ufE* 

y =>>&m.xBf$.zth. 

- 1 t i-z>m#m 1 K«co£ftT >7"®& 0 

^y&oA^ffi^t/ii^iETK y y = vffifetT^^ix, 

r t £f#m<h-f SM* 3 ! 1 l£icCO§:ftT yy®&„ 

tii^coMibT >7°&o 2 ©cot v P mmmzjfm zti 

Xf&<9. mllHI -V^T^T'fc.tt/MlbT^T'&OflfrfE 
ffiiHSta titt, HfrlEM«]T>T(OA^ig*t/4 5 Buf£# 

y ->y ^^staT-ffM^n. 

iw*ii5] ^s.mmt)<D i -v^T^T'fcit/se 

tti^co^ibT >-:/co 2 m<DT yfk , V * Y ¥ 4 Y 

&£i*mW)7>y°(DBimffim&Vit t tic mmmmr 
^ytfJA^Jst/tasiWfEtf y •> y 3 >-s^-c-^^ti, 

r £ Ir#i8i 1-5IS*iS 1 fSfcCOg^T ^T'lelSgo 
[3g^col£»&IfcB/]] 
(000 1] 

[3PJ<Ojg-f51£fif#if] *3§Wf±, 7t^5t!Efl3£^ 
B<D u— y-V-; !7 -^©J^i-r 5 fc^lcffl^ *bix-5S3lcT > 

[0 0 0 2] 

£K{£ffi£ft5«&;i^/<eCD-R/RW, DVD — 
RW, DVD-RAMK7l'y^i'cOBijfE3t^fE^S 
^Bcom^lcfc^Tli. »i£^/»&;iB#F f g£M$g-f 



(2) 

2 

^x.SrtT9fcJ0lc»±, WIES:3tT^T , (5]^|± > u— if/< 

pu^^coft^iCcto-c, jna?aKi±*-f*-r±#-f 

SffifSiicfoSo rcoi^ft:: fifJiegftTv-T'lE] 

^^-co*^^ y >¥&&mtti:Z a 
[0 0 0 3] ZZ.X\ lE.&¥f\±$:m<1r£?\zttnfim 

io V7°[e]S§1, 1 1 1116*3^^1117(^4x^^0 
H6 60S^T>7°Ii]!Slli, I - Vfd7y72, mFlB 

I -V^T^7 p 2C0'J§ilStn:r f 1 *5 J; A;0«fct r 
s 1, 117V7 (K$sT>7°) 3, ^IbmcfrfE^K) 
7>y°3<Dffim&fiiT f 2*5<ttl { A^Sfetr s 2, r s 
3ZmtiXffil$.£tlX^Z 0 

[0 0 0 4] — £\ 117C0S:*TVT , [hISS1 lit I- 
VS&T^T 1 ^, fiffSS I -VS&TV^COjfjttgftr 
f 1 fcitfA^Sfctr s 1, ^KjT^T'3, tebWzffi 
feM»lTvy3CO<ft31}g:tar f 2 a *5 iO«A7Jffi*t r s 
20 2 a, r s 35r«ixT^$iX-CV^. 

[o o o 5] ztib<n 1 S:ft7>y\E\&i, liKJoi^ 

X, Silfe^jUgfei: r f 2, r s 2 a l±^t-?>^PS 
m(Dftttrt<D°j£fctn.X'h«) . ZtlUK<D®Mi&fo r i 

1, r f 2 afcit^A^lSt/tr s l~r s 3»*, f-y-f 
±{cte«cjg*n:T-fM £ ^fcb CO T-fc 5o 

[0 0 0 6] ±i$coJ; plc^fiSc^tl^SJtTV^lHlgg 

1, i iicso^t, y* Y¥^^-b'dX'%m^mm 
iB^g&zti, -tcoTtm^i s cfri -vmmr^y* 

2<Dfc&<Q*icAt)£hxntfi-W±.£$!:£ftZ>b kb 
30 (C, A^lStar s l^r^LTlSl -V^TV7 p 2co^ 

s«5is^icA^$ti-5«2iiSEVR e f ttmmmzti 

-5c I -V^T>7 c 2 7i^COffi^<i, A^jS^tr s 

2 , rs2a^ LT^KlT >-T" 3 60R«5JS8^-|C A^J $ 
*U A^teSt r s 3Zfrl,Xtm®Tyy°3(D#ix.fcii% 

mtiZivZo witty* Vf^ dnKWSil s c(± 
[HlS&J; <5»?tntti5 (HSS-GND) (Of, SJPIEVR 
EF{C*fi-5BtlS<0 I -V^T>-7 B 2 60tli^l±iE<Offi 

JiX'lh<0. z.Mmfk<F>&.fc<r>Wm7i'y°3[zxt>&ix 

« t. ft^Bssm^ttAcom^t^oT^-s. 

[0 0 0 7] 

ssjtT^^iHigsi , i it-it m%%.7y7®&i, 

I I fimm&tizmmizz-ox is-v%<DAtt!?tmtfg 

^Jlffifitrf2, r s 2 a £*M+lt<0 pl^jgfcti: L-T. 
T >7«y^ >^PS"T5 r t T-I^S^T^yiHl^ 1 , 
i lcoigS^PS-rsi^lc^oTv^o 1"^*5*>. s 
3feT>T'lHlSSlcolsIgS±»:(Oy'l'>S^H, rfix 
so (r f 2/r s 2) T-fc 1 ?. S3tT >7"(h]?S 1 1 CO@?S 
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±{if.(0¥^< >-ffit>tl4. rf IX ( r f 2 a / r s 2 a ) 
T'&S, 

10 0 0 8] LfrLtt&b. SS^tt^o^Tt^lEL-C 

rfl, r s 2J±[^-a«(Dft2:ifeffittT'ffM$tL5cO 
"C, iSSPSfflWffiiHg^r f 2#iag*l#tt£}$*:&^ 
iktiWV-O&Vir fix (rf2/rs2) (75 
f*k r f l/r s 2(OiaS#^ti^^n. l£gftT> 

&lkir6coX\ S*L<^v\ rroJt^tLT, fifE=i 

astfttl-f SOT\ /h§Hfc^=>* hy-?>-(w(i^r6]#-C*fc 
S. 

[0009] rfticfctLT, WIES^rvyiHisSi i -e 

2,»f, SflfE'ifjl[HlS&(OCR^tt^«)-ti:-r, f£«4#tt 

-Y^&fcir fix (r f 2 a/r s 2 a) frb, iWISA 
^ffitrCr s 2 a #?&£1#1±£f*fc/j:vM§-£\ SjgtR£fcl4 
rflXrfZai45, tt1M&ffiro&£tt8c<0*) 2 

[oo l o] 1&U%l%t>-7®&i , iih 

\m.m^b. ttSjtrv^EiKi. i i »ttj*wiaa[«f 

1 1 j±jE<7)?a;K£?.§&£#*>> zn^ya- hy-r^-- Kd 

[0011] #**]«> Bttli, *S*«H±oJBfk*rffl< w 
[0 0 12] 

[«iSr)!fi)tt5fcft»fa] ^[hISS 

* h^^"- Kw^t^dr->^/ugcDj?$ t x misery 
■yj *>&fo<ni/- h&mm.t(ommzx-ox. muy 

[0 0 13] ±!EWS^(C«fcjXl4. %\%%1*7* hf* 



4 

fc, * y -> y =■ >»0t©jafl[«»i'>- h«fetffi(c<s^ 
io [0014] Lfcasot, 7* h^-fj*-- KroWHS^tr 

OAflllk-tfffltU a»oT^yAAttlftfr*M*»tfcUT 

l^o 

[0 0 15] *^^cDS3tT>-7(H]S§J4, Steffi 

2&<DTy7°fcNm&mc : l&f&£tlXf&.'9 , sfJlEI-V 

3E*r >7°te&xfm.W)Ts-7<DmuwmmKt t tic, 
wiB^®!r^7 p <oA^]6«ta5ffifS5Ky >y ^^tefcx-B 

it-rfcs t-rs. 

[0 0 16] _hK<B*jfclCfc;K,tf. 7* h^*- K(C 
±ot$**il5U- yjtro»fi«ft!i« 7 8 0 nmW^ 
£\ 7th^^- K©aLKflMft**&+ 4 0 0 p p m/ 

sjtr >7°m&<r>mw&®&ih- 4 o o P pm/t 

30 |;Ptt5:i:f, ^S3tTv7(sISSoffi^fl;mrofa^ 

[ooi7] 7thy-r^- KicioTSjtsn 

■5 l^— y-'3t<0«gftfias 6 5 0 n m(Dm&. 7 * V ? 4 
is— K<Difi£fli*«r*&+ 1 0 0 p p m/t;, S3tT V7° 

. ®&(DtBMm&i:m- 1 o o p p m/x:\z.wmtz> c t 

[00 18] £<b(-£fc, *%BJwS7feT>7|5I?S{±. 
to >7'(D2S<757>7i:, 7* h^t- Ki*SN®X« 
>-7*WHtifB^jlffi0ii: t fcK. flilfe^KjT^T'OA^ig 

et^Huts^y >y => ^gst«sii. «nE7* sy-r 

So 

[0019] ±ia<75«^!C Xtl\i . 7th^t- K(C 
J;oTS3t$tvSl/-if3tW^Sftft^7 8 0 nmW4§ 
7 * h ^ K«)ift««ft«rfi+ lOOOppm 
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aU*«««:fc«-*-$ w t 5. 
[0020] 7* h^-f:*— KU:J:o-C3#S*t 

51/- y*<0*«ttfii J 6 5 0 nmW*^. V*Y¥4 
3!-- Kro»««ft*ifi+ lOOpp m/t, gftrvT' 
<E\&<Di&mm&.&m- lOOpp m/TCICiltSI fc 

[0 0 2 1] Sfc, *5BW<Og*r>7 p IUKtt. 

2^WTV7°^PSS«{-^fi)c$ixT^«5, MCI -V io 
SE*T>y*iJ: t/SSHiT^^mHSWlUStti: t til, 

flreaMor >r<oA^«et^fllrfB^ y •> y =■ ym.tn.x-m 

[0 0 2 2] ±fSW«J&tc <fc*Ui" . 7 * h *V KH 
ioTSjtJWl/- tf-*3tetf>$gfii£ftjJS 7 8 0nm<0l 
3\ 7 it Y ¥4 *— K©a«ffi*«r*sj+ 4 OOppm/ 
■C, ^ynitt«)«««*4:ft - 4 0 0 p p m/"C 

[0 0 2 3] 7* h* , 4 , j*--Kfc:J:oT***ft 

5U— tf 3t<036S»S* J 6 5 0 nm»^ 7*h:?V 

a— K0>aAflUfc**b + 1 o o P P m /X, s^fer >7 

@tt«)ffljKfii«c*#Si- 1 0 0 p P m/^CJcPS1-5ii 

[0024] $<bic*fc. #*9joSjteTV7Tai8»i. 

y7<D2m<DT>yt. 7* YVJJsr— Kir^PSStK 
(U8#£ft-a*9. mrlEi -v^mr^7 p *jJ;u«^ibT 30 

ftt^flfiSE^ y ->y 3^tsfctT*ffM^4x, fWK7* 

KB PSI«/PS!i tf«»"C*5 ; t S:»it t 

5. 

[0 0 2 5] ±ieo«^;lcJ:ii«, 7 *Y ¥4it- Y'lz 
<fcoT§:ft£ix5l/— f 3t«OS8«&gji s 7 8 Onm®i 
£\ 7* Y¥<<*- K<DfiS#&£*-) + 1 0 0 0 p pm 
/"C, g:!ltT>Zf®&<DlZ&&&&m- lOOOppra 

[0 0 2 6] 7* h^^-- Kll<toT§3t$iX 

5 l'— !F*<D««tt*a* 6 5 0 n ra»^, 7th^ 
K©«*(8»**b+ 1 0 0 p p m/'C. >7 
0»©fi«»*kS:#|j- 1 0 0 p p tn/t!ciit5 1 £ 

•e. afi*r>5T5]»<oai/j«JEfl3iBLS«ft*««i-5 

l£#T-t5„ 
[0 0 2 7] 

imm<omm<owm] x&wnmte.cn-Bmizn-x . 

5o 50 
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[00 2 8] B 1 »±, *5SMO»Jitt*«j«-e*>S U- 
if^!7-SiJ^lffl<^S3tr>7'lHlK2 lwyny^glT-fe 
-5, r<75S3feT>'7 , lH]!fg2 1(4, I - V»7y7"2 2 
<t, SftfEI -V^&TVT^ 2roJ§SffifetR f 1 ptii 
t^A^S^R s 1 tSr«x-C«^Six-CV^ 0 7* h;/ 

I sciU - V^&T >7° 2 2 ©StaTf-H A* £ixT 
*«-«E«*3*l$£i:tH. A^ffiftRs l£:frL 
T!£ I -VS«ir>72 2W^Ke* J f-tCA^^tt6S 
*m/£VREFttt&liitiI$tvTttJ73$tv5„ l-V% 
&T>7*2 2cOAm^F B 1tl«, 'JfalfifetR f 1#4WE3 
Ht^i. m%d.y* Y#4*— KD«3t®aEl settle] 
KJcaixiitf (Vc c-HUIft) ©f, SWIVREF 
lC*fr-*-5K I - V^&T V7" 2 2 (DttitHifWtiit) 1 1£ 

[00 2 9] ttlt^^li^ rOg:3tT^7 , [Hl8S2 1 T- 
14. fifIIE7^- h^^- KD»iNSX«/Nffiif«Jt 

-c-fc 9 , tinewattftR f i p i±# 9 > y =• 

[0 0 3 0] fflg.7* KDtt, fcfc*tfft+ 

£*t-cv*5„ 

[00 3 1 ] Z. •P Lt, 7^- KDJ±IEO?ajK 

wffi«lci5«fft4tm^S«m^t. ii^<07^-hy 
-Y 2t— K*r»l*i-$»« (»1 0 0 0 QSS) T'*>^ 

*s^$4x5. 

[0032] y •> y = 
Rf ipft A0>aUE«R$r*u ^w?ag«^j±^y 

€rsi3ic^-r 0 ^y ->y ^va&fet^sffl-t-soii, ?aa 

««C7i5*(0(I^ofcrt-C<fo5 0 *fc. t£«clgtt<0?aS 
"C, ^7tT>7'(H]K2 1<DV<< >&m±R f 1 pT'*>5 

<ot-, TVT'ai^torag^feBTKy ->y 3v«fetT-*>5 
[0033] ^u, ^<r>msmtn.R f i p<o?as#,^ 

i:iz/«e5J:9lclfil}getR f 1 P <ni/-hmtn.m$:&it 
£ * o |cf 5 1 1 jj« T- # 5 „ 
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[0 0 3 4] tztx.fi. 7* KDlCio-C* 

3teS*iii'— ifjtewfcsaftfta*, CD-R/RW§roc 

DOSii^lIffl 1^7X5 7 8 0 nmT\ ±M<r>%iitT V 

-fmm2 i *N®»«ic»fi)tLfc»#. -7*v*<at— 

KDtf>a«ffi**tt+4 0 0 p pm/t. S3tT>-7*(H] 
SS 2 1 0>lBg«S**&- 4 0 0 p p m/X^Pfi-r 5 r 

[00 3 5] ifc. U— !f 3t©«fi«EftiJJfl(rE 7 8 0 n 
m-e, ■t*L«:SjteT>'7'iaa&2 KDNlSfil^y !> > 

+ 1 0 0 0 p p m/°C. SftT > 7°[alg§ 2 1 <D?fi^i& 
lri|S) - 1 0 0 0 p p m/tl:llt5 : 1 1\ &<£l%T 

>?®%,2 i©m*«EE©«««««:ta«-rsri:*s-e 

[00 3 6]-*. U— !P3te©»fi«ft!BS, DVD-R 
/RW^WDVDW»iA^ICfflV^tL5 6 5 0 nmT\ 

7* Y¥4*— KDCDfiS««:*i^+ 1 0 0 p pm/ 
X S3tT y rislK 2 1 1 0 0 p p m 

/"ClcSSfii-S - iT\ i^gftT v:/|E)Sg 2 i©m*« 

[0 0 3 7] U— tf3te0>*«ttft#l!tHE6 5 0 n 

mT\ -etv*S^T>7'(H]S§2 lroNSSfii:*; y •> 

IHlOOp pm/t, S7feT>7"(HlgS2 lWiSSiS 
5r^- 1 0 0 p pm/'CtcpS-rSr tT\ f£g#;T> 

So 

[0038] nute, *%w<omi&<D-itm<ni>—y ! '< 

LT, Z<nm.W&HmirZ> 0 z\<n%nttT>y'®&3 l 

tt, I -V«»75/^3 2t^«)T^7 P 3 3i^(t^5 
2 «T ffllSI -V»7>/3 2 <Dl§ 

»6ttR f 1 p&itfA^ffiinR sit, BMlE^ftr^ 
7°3 3<04§itffifciR f 2 p *5<t t/A^ffifitR s 2 p. R 

s3t, "TfcttStR e x t £«rSe,fcH»jt-CV*a. 

[0 0 3 9] flfrlEI -V^V^S 2ICI4, hmI2 I - 
V»7y7"2 2 fcGKSfc. *0>R«E«imz7;*- 

KD7>»P>ro3t«SK I s ci>>A?)£)xTmtfiL-WE , g 
fta*frt>*i*i: fclc, A^ISfitR s l £fl-LTf£ I -v 
»7>/3 2co^S^ : f-^A^^ix-5S*mCEVR 

^3 2(DAaj^lP B l{Cli, ^ilgtaR f 1 p^^ffi^ttr 
stliS I -V^7y/3 2<^>ttS^j(i % A*«feiR 
s 3i:^LXmmT>y3 3 <D^5gS^l:A^ £ix. 
^SStRe x ttJiO'A^jfifeiR s 2 p&ftLX&m: 
ib7->-:/3 3WSe4S^lcA*^H5BftlSS*Pl:JEVR 



(5) 

[0 0 4 0] -tUT. Bftle7* hy^t- KD<ojtmss 
I scll mi5I-V3E«|T^7 , 2 2i|5]«{w, 
SHxi&tf (Vc c-BB) <KX\ liiffVREFl;^ 

[0 0 4 1] ffiB^Sttx ^<7)S)tT>^[H]lfS3 IX- 

■o t?fo«), fiufE'JftiUgfclR f 1 p, R f 2 p^it^A^ffi 
fcxR s 2 pllflfffS^y ->y =^»fitd»fel«5 3. irT'fo 
•5. fiMEA^lSifcR s 1, Rs3ll f--y^"±lct£8!cffi 
JaT-^l££ix3o flJiETOgjnR e x t li» ®fe 

[0 0 4 2] r<Z>±5t*J*.*ix5*3tT>7'iaK3 1 
ifW)W R f 1 p X ( 1 + (R f 2 

p/ (Rs2p+Rext) ) ) <t&5. fl-ttttW^ 
JgfitR e x t KfiHttttfc Wfflft&fflV^a*. »*, 

20 fc. tt»TSH6ttR e x t <Z>flLK«fttt«S«-e# 5«>-e, 

WSfflfaiSttR f 1 p<oiBJE««ri, 

OTflMMSSiR f 2 pfcitfA^JStaR s 2 p<D#JE«fct 
1+ (R f 2 p/R s 2 p) coffiS^fctrofnir&So 

^^5HtJie!l*5Iffi*tR f 1 p, R f 2 p*5±0«A^Sftt 
R$2p©->-HfittI*itSii6. rwi^at 

[0 0 4 3] i ^(f, «f 3tro*fi«ft*J 7 8 0 n 
m-C\ i:il*(DS3tr>'7'lHJte3 1 SrNSSSJC^Lfc 
y* KDrotaK^Srj^j+4 0 0 p p 

m/r:. S^TVT'lHlSSS HO«««« 4 0 0 p 
P m/'Clepg-t-S r i: T% lgS?tT >^08& 3 1 WttS 

[0 0 4 4] ifc. U— if^W«Sjg?S*5^i5 7 8 0 n 

•y ? ma, Litm&* y*v?<<*- h-Domtmik&m 

io + l 0 0 0 p pm/t. S*T>7"Ih1SS3 KOiU.^M 
1 0 0 0 p p m/tlCPiS-rS ~ t X\ &%:ltT 

[0 0 4 5] l/-««IifiSi}> 6 5 0 n m 

X\ ±.&<n§i9tT>yiBl®3 1 5rNlIfilcMLfcI 
-g-. y* \-?4Jr— KDtOraJt^^Sr*-)+ 1 0 0 p pm 
/*C. S:5tT>7*(H]SS3 l <r>U&em.$:m- l o o P P 

m/*cizmm-tz~tx\ m%itT>7\Ei&3 mm*) 

50 [0 0 4 6| it, U— !f7fe<O^SiSft^3fitE6 5 0 n 
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mT\ zti%%:??tT>7\s\®3 1 (ONm&m^y y -> 

^MLfcS^t, 7 * h y W at— K D 
S?)+100p pm/1C» S3tT>y[HlSS3 i <m&a^gt 
?rH-100p pm/ICICPS-rsr tT-> ISSftTV 

So 

{004 7] *»W©H»«)ttrojKlBHCO^T. 

[0 0 4 8] HI 5 (4, *Wft<»Wfc<n<i&<r>Jfr%.<n\s—- f 
7"[hisS2 i, 3 uomhu «># 

0S84 1I4, I-V^7V/4 2i:Slir>y4 3t 

4 2Wifilffi*n:R f 1 pioitfA^ffititR sit, MI5 
^i)T>'7 P 4 3 tf>4ii!l£#tR f 2 pdoitfA^StfCR s 
2p, R s 3t, "I^jStaR e x t t feli^X-T^ 

[0 0 4 9] BfJfEI -V^T>-7°4 2C:i4, 

ftT«*-«EE**!WTteix$fcfcfc:» A7j}g#tR s 1 

So I -VflE»T>7 , 4 2«JAa/jlBI-»±, #a«ttR" 
f 1 p^ft^Tt^. UffS2 I -V£&T>7*4 2<D 

LTMibrv-7'4 3<OSlHffi^lcA7J$n, AftmKR 
s 3 5r^LTl«M«lT^7 , 4 3 W^SteiSmcA*) £*t 
SiWiESVflffiV R E F fctfctfclfWSih/Ctti* Six*. 
[0 0 5 0] ^LTs BfIfE7^ h*V:*— KDW3tm«K 

i scii ®gga»p>iie*u±i-r (ass— gnd) <r>x\ s 

ftEVRE FKfcT-fSgE I -V£jftT>'7'4 2<DtHt) 

[0 0 5 1 ] ttgl-^14, r<75S3tT^7"lE!SS4 1 T- 
14, MC74- h^4— KDttPiBXC/PaztrWift 

■e*>9, mrte^iiffifctR f i P , r f 2 pisitfA^ig 

#tR s 2 p 14(1515*!; ->l» =ivSfet?5»ibfig-5r tt'J) 
5, BfitEA^SfeiR si, R s 3(4, -y 7 ±.iz&&.& 
tttf»*$ii6. ifc, AMEpTitSttR e x U4, «A 

■«ffl«)*w-it«>^r*tttt-c*s. 

[0 0 5 2] ^Wi9!rffi^^nSS^TV7°[5]S§4 1 
T?I4. ±»0>^ >»fit!4, Rf lpX ( (Rf 2p/ 

(R s 2 p + Re x t) ) £4$. glsEpI^ffifitR e x 
toilt«»(liat^SOf. 2©T-«fig$ix5ISS 
jfeT ^70884 lW^ai^W?aS^»4, 
jgfitR f l p<75jaS«S:i:» &gk<BJftB&&iR f 2 P & 
.fctfA^ffittR s 2 pW#JEJgjn (R f 2 p/R s 2 



(6) 

5 4?lc, ^ !) 3>fitt*»6*5S(fE#»ittR f 
1 p, R f 2 pfcitfA^ffi^R s 2 pco>- h&tttl 

[0 0 5 3] fci ?Ll4, U-lfjfcOfSfiJft*** 7 8 0 n 
mf, ±»WS:?tT>-7 > le]?S4 1 SrPSSSJcfMLfc 
4§£\ 7* h^-frt— KD<oa««»S:Jlft+4 0 0 p p 
io m/IC, S7tT>7°(HlSS4 1 <D®m&&.&ffi- 4 0 0 p 

pm/Ttciafi-t-S- tr-, i££#T v7°le]SS 4 l com 

[0 0 5 4] £fc, U— If Jt«>*«tt*a*llWE 7 8 0 n 

mT\ •?:tb^S?tTV7°|5isS4 l ©PMSfiC^; y -> 
y^ffMbfc*^, 7th^t-KDO!««ftS:ISl 
+ 1 0 0 0 p pm/t, S*T>-7 P (1IS§4 lwatst 
Sr**J— 1 0 0 0 p p m/lClCiiS-r?) w t X\ fXgftT 

>-7 p ih]s§4 i <Dmt!mi±<ni%.i£m&[.&m®i-z> z t^x 

20 [0 0 5 5] — U— tf ftOUgj&ftjJS 6 5 0 n m 
X\ ±a!<DS5ferv7 , lH]SS4 l SrPS*«H«j«Ufc» 
£\ 7* h^-T^- KD©«A««c*»+ lOOppm 
/"C, S*T>7-(i]SS4 1 lOOpp 
m/°CJcHS1-5r tT\ ttg*T>7*iai&4 1 ©fflA 

[00 5 6] £ fc, u— «f *<O^Sigft ^SSute 6 5 0 n 

mf, ^en?rS*r^yi5]gS4 1 onmsiri:*/ y -> 

y * ffM t fc»£- fc , 7*h^ ah- K D »fiI«S^ 

u+ioopp m/t:, >-7°(5]ss4 i coja«#,» 

30 l 0 0 p p m/'C»ci8»i-5 r. t -C, ^S3tTV 

[00 5 7] 4*5, 3 1 7 3 4 2 9 ^-4£;«UCI4, 

. 2^s<757V7 p co#sffifei^, *yv-y^>«st (-3 

0 0 0 p p m/lCT-iaS:) t , ^-X&tfi (-1400 
ppm/tfi® tt«L, -£W*fiSUt£n : (1 
-n) tLt, itl(b<Dm.'&io-£{z£oXtii?]niI.<D1M. 
&<fflt&&&i-ZZ ttfffliBLZ tlX^Z 0 L*>L4*5 
40 e>, jMBWia, 7* hy-T^)— KWIEcorag^Sc^WIS 

[0 0 5 8] 

I^^ro^*:] *^I^WS5tT>7*(s]8Sl4, JW-LOJ;? 

7>7*w«jie^:4t'<7)JSii>iy^ >^*^-r-5#afiM 

50 iSg£fc»£J#fc-3:, BSI57^- h^^-- Kroxlfffflf 
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£ t fuJiE* V > !J =">ffifctco->- hffitaffitSrHfiLT 
IE:ftco?agt£&{I£'£--l£iAip„ 
[0 0 5 9] ZtvQit. T^y'Ktim.fjii^niitLX 

[0 0 6 0] ^B^ro^^T^yiHl^li. W±cO 

co^i&T ^7V> 2 ©cor N^fiSI-ffM LTJ& 
<9. WfEi -v^&r>7:fcJ:tfgifcTv7coiifFK#a 

[006 1] tftUijl, 7* Klcio-CSJt 
U— If %.<r>mm&&& 7 8 0 n mCO^. 7 * h 
y-C;*— KC0ifig#,&£i&+4 0 0 ppm/t, gftT 
V7*|5]S§c0ffi£«m£r£j- 4 0 0 p p m/ricpg-r 5 

[0 0 6 2] 7* KdioTgft^ft 

•5 U— 9-*3t<75^iKft/!i5 6 5 0 n mCO*§£\ 7* h 
7f— KcO?fig#gc£i& + 1 0 0 p p m/T, %tftT>7 
[HlSSco®a^»?r^)- 1 0 0 p p m/t:iC^Si-2> C t 

[0 0 6 3] ^fjtc^fc, ^p^coSJtr^yiHiglii. 
ULLcoJ:?i^ £fcaj;o<o i -vg&r^7:fcJ;tf#K 

5„ 

[0 0 6 4] 7* VP-JUT- KKioTgft 

$4x5 U— >F5fetOSSfi8cgjSS 7 8 0 nmcoi#£\ 7* b 
*V Jr- KcoMl&£**) + 1 0 0 0 p p m/X.. ^% 
T>y®&<DiB.m&%(.&m- l 0 0 0 p p m/tlC|SS 

[0 0 6 5] 7^ h^-f*- Kil<toTS3t$4x 

5 U— f-*3fe<Of|gi^ft^ 6 5 0 n mCO#£\ 7*^:/^ 
*— K0>ffl*«S«rtt + 1 0 0 p p m/r, SftT >-7* 
EH&0>fi««»«:tfJ- 1 0 0 p p m/ , Clc:^S-r5 £ t 

-5. 

[0 0 6 6] Sfc, ^^cOgftT^HlSgfi. KA±co 
<fc?lc, #%.&mt)<v I -v£&r>-7*:fcj:u:Ki!Eti3;o 
cogftT V7V> 2 ©cor v/e PSSfii:^ t tbE 



(7) 

12 

[00 6 7] 7*F^t-Kl:±otS3t 
£4x5U-iFft<0&«fefejJW 8 0 nmtOi§-g\ 7* h 
K0>»£t8ft«T#l+ 4 0 0 p p m/t:, S3feT 
i'7'E»waaEff«4rtt-4 0 0 p p ra/"C£MSi-£ 

[0 0 6 8] ifc, 7* Y?<<*- KfC±oTgft£*l, 
io 5 •fftCO^MigiftAS 6 5 0 nmCO«£\ 7* h 
*— K»fflJE«S:«:*$) + 1 0 0 p p m/X> gftTVT 0 
@Sg<Oi&,f£«$c£^- 1 0 0 p p m/"CfclMH-S - 1 

x\ m^KT >7®&<»mxmEE<ouig.&]ikzte®-f5> 

[0 0 6 9] £<bK*fc, **BH0>gjteT:'7 , iai&tt, 

w±co«t5i-, ^sem^co i -vgWiTyytexvfc 
fcitfftttr^wiWrseWjBStti: t tic, gjfE^itiT 

[0 0 7 0] l:tv4>7L, y* h?**- KKJ:oT£3fc 
U'— !f3tC93Sffiifcft# 7 8 0 n mC0®£, 7^- h 
V<r>mL&&*m+ 1 0 0 0 p p m/X;, gift 
T>7°m&<MBM&&.&$}- 1 0 0 0 p p m/tl:Ii 

[0071] ifc, 7* vy-<*- wzx-oxgytzth 

30 5 U— y-*7tC0^SS[ft^ 6 5 0 nmCO^-g-, 7* K ^-T 
J*— K©«««*«rW+ 1 0 0 ppm/t, S)tT>7 

iaiBS«>ja«fiift*«j- i o o P p m/ < C(ci@«-rs r t 

[HSCOfffl^/ilftB^] 

in i ] #«w<osa«)*«j*-efca i — - 

fflCOSptT^^lHl^COyn -y^lHT-fcSo 

[12] 7,j- h y-r 3}— Krofi£iR»a>3L t°8«»c*)-r 
-5fe##ttSr^-f-i/7 7T-*>5„ 
40 [ ® 3 ] tK >J > 9 =" >-SStcotfiS^^cco h Affile 
tt-tZfetfft&ZTjii-yy 7XhZ>o 

[HI4] *5l^coHJSco-^fficou— !f^!7-lW»ffl«> 
S5tr>-7[H]^co7n ytmX'tbZ, 

im 5 ] *^0^co5li5Scoteco^ffico t>—f'<y—m'Mm 

T>7lHlSSco7n 

[117] ftilCO&3fct£fl?CO ^<!7-M»ffl<0$3tT> 
7(sISgco7n y^iffc^ 
so [fiF^cot&W] 
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(8) 



13 

2 1, 3 1, 4 1 >§L%T^-fM& 
2 2, 3 2, 4 2 I-V^T^y 

33,43 mmr>^ 



14 

r f i p , r f 2 p #iiJgfet (*° Vfy^ y)gfi:) 

R s 1 , R s 3 A^j&fct 

R s 2 p AJl&tK ->y = 

R e x t 



[12] 



21 



tool 



Ra1 



Vcc 

22:I-V«*T>^ 



OUT 

-o 



Rflp 



\ 
I 

s 

I 



120O 



1000 



800 



600 



400 



200 





IM4] 



31 



VREF 

O— 



-Vcc 



_^VV 1 



B* 3 33 

-AMr 



Rf1p 



Ra2p— 

-ytf — J 

Roxt 



VwV- 

Rf2p 



OUT 
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(9) 



[15] 



41 



VREF 



R«1 



42 



77T 



Rf1p 



L-y^ VVAr 

Rmxt R*2p 




Rf2p 



[06] 



VREF 

o— 



rfl 



rs3 g 
— VVNr 



rs2 



rf2 



OUT 

— O 



[07] 




(51) Int. CI. 7 



F I 



5 J 0 9 2 
5 J 5 0 0 
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(10) 



AM1 1 R 


ari a 

AD IU 


D A AQ 


TAA9 








A A 9/1 
AAZ4 


RAA1 


RRA9 
DDUZ 


RRAA 
DDU4 


HA 1 9 




KAA9 


If a .40 
IVA40 








GIY7RQ 

out oy 


A A 9/1 
AA^4 


r Am 


RRA9 


RRA/1 
DDU4 


HA 1 9 




V A A9 


K.A40 








0rU4y 


MA A1 
MAU 1 


MA on 
1NAZU 


WAUo 


^<nA9 
ODUZ 


HAA^i 
UAUO 




HAA6 


I IAA7 
UAU / 


1IA9A 






^ taqa 


A AA1 


A A CC 

AAOO 


TAA9 




PA9A 






UA 1 Q 


UAOC 

nAZD 


UA oc 
rlAZO 


HA9Q 




rlA4o 


nA44 


VA A9 


K"A97 
KAZ i 


ftADo 




11A AO 

MAUo 


MA 1 1 

MAI 1 


TA A9 
I AUZ 






c TfiQO 

ojuy^ 


A A Al 

AAU1 


A A 

AAOO 


PA A9 


CT A9A 


UA 1 O 
HAiy 




HA25 


HA26 


HA28 


HA43 


HA44 




KA02 


KA27 


KA58 


MA08 


MA11 




TA02 


UL02 








5J500 


AA01 


AA56 


AC02 


AF20 


AH19 




AH25 


AH26 


AH28 


AH43 


AH44 




AK02 


AK27 


AK58 


AM08 


AM11 




AT02 


LU02 


NC01 


NF10 





